Scientometric study of Indian Hydrogel research based on Web of Science database by M, Chaman Sab et al.
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
Library Philosophy and Practice (e-journal) Libraries at University of Nebraska-Lincoln 
2021 
Scientometric study of Indian Hydrogel research based on Web of 
Science database 
Chaman Sab M 
S.B.C. First Grade College for Women & Athani P.G. Centre, chamansabm@gmail.com 
Mariraj Vasudev Sedam 
Maharani Science College for Women, mariraj.ce@ka.gov.in 
Vitthal T. Bagalkoti 
School of Engineering and Technology CMR University, vitthallis@gmail.com 
Follow this and additional works at: https://digitalcommons.unl.edu/libphilprac 
 Part of the Library and Information Science Commons 
M, Chaman Sab; Sedam, Mariraj Vasudev; and Bagalkoti, Vitthal T., "Scientometric study of Indian 
Hydrogel research based on Web of Science database" (2021). Library Philosophy and Practice (e-
journal). 5501. 
https://digitalcommons.unl.edu/libphilprac/5501 
Scientometric study of Indian Hydrogel research based on 
Web of Science database 
Dr. Mariraj Vasudev Sedam 1 
Librarian, Maharani Science College for Women, Bangalore, mariraj.ce@ka.gov.in 
 
Dr. Chaman Sab 2 
Librarian, S.B.C. First Grade College for Women and Athani P.G Centre, Davangere, India 
 E-mail: chamansabm@gmail.com ORCID: 0000-0002-7918-2243.  
 
Dr. Vitthal T. Bagalkoti 3 
Library & Information Officer, School of Engineering and Technology CMR University 
Bengaluru, Email: vitthallis@gmail.com 
 
Abstract 
On the basis of the Web of Science database, through scientometrics, quantitative and 
qualitative research was conducted on hydrogel literature produced globally. A total of 2531 
publications and 48,157 citations were received to these publications during 2011 - 2020. It 
was found that the number of published articles was higher in the USA, South Korea, Saudi 
Arabia, South Africa, England, Peoples R China, etc. The highest number of publications 4, 
34 (17.147%) was published in 2020. The highest number of citations 6176 was received in 
2013. The majority of the researcher used journal articles 2317 (91.545%) and the majority 
of articles were published in the English language only. A large number of journals is 
contributed by the Netherlands International Journal of Biological Macromolecules with 
193articles and 3886 citations. 
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Introduction  
In recent years, the development of hydrogels has attracted the attention of 
researchers. Hydrogel is a polymer with a three-dimensional network structure swollen by 
water; the principal appearance of the term 'hydrogel' in the writing was in 1894.  Hydrogels 
can be classified into two types according to their sources: synthetic and natural hydrogels. 
Natural hydrogels have higher water absorption capacity, and their hydrophilic structures 
enable them to contain large amounts of water in their three-dimensional network. In 
addition, natural hydrogels show good flexibility, biocompatibility, and long service life In 
addition, because of its comparative construction to extracellular network, normal hydrogel 
can likewise be utilized in tissue designing fields, for example, drug conveyance and cell 
move.  Engineered hydrogel is wealthy in crude materials and has a long administration life. 
Contrasted and common hydrogels, manufactured hydrogels have better mechanical strength 
and soundness what’s more, more extensive movable scope of construction and execution, 
which make them assume a significant part in biomedical, biosensing, and tissue designing 
fields. 
 
Related literature  
Scientometrics is a discipline which analyses scientific publications and citations 
appended to the papers to gain an understanding of the structure of science, growth of science 
at global level, performance of a country in a particular domain, performance of they publish 
and what they cite. The bibliometric and scientometric techniques used to study various 
quantitative and qualitative aspects of scientific endeavours have been studied (Kademani 
and Kumar, 2002; Kademani and Kumar, 2004). (Sagar, Kademani, Girap, & Bhanumurthy, 
2014) identifies on the basis of Web of Science database, through scientometrics, quantitative 
and qualitative research was conducted on carbon nanotubes literature produced globally. A 
total of 64,376 publications and 1,770,339 citations were received to these publications 
during 1992–2012. (Muthusamy, Sarangapani, & Shyamala, 2021) attempts to highlight the 
publication status and growth of Hantavirus/Coronavirus research in India and make 
quantitative and qualitative assessment by way of analysing various features of research 
output based on Scopus online database during the period 1975-2020. (Khan et al., 2020) 
investigate the current state of research on antibacterial dental adhesives. The interest in this 
field can be drawn from an increasing number of scholarly works in this area. (Naveau et al., 
2017) analyzed publications was low (231), but the literature grew exceptionally fast. The 
“Engineering, Biomedical” was still the most represented WoS category. Some of the recent 
fronts were “hydrogels” and “stem cells”, while “in vitro” remained one of the most used 
keywords.  (Indrani & Murugan, 2021)(M. M. Kappi & Biradar, 2020) Analysed literature 
growth and development in fossil fuels in India. Data were collected from Web of Science 
Core Collection, the search string was ‘‘Fossil fuels'' and refined by Countries/Territories 
‘'India'' and the time span between 1989 and 2016 which were indexed SCI-Expanded, A & 
HCI. (Arikrishnan & Rajendran, 2021) attempts to analyses the expansion and developments 
of water scarcity research in world supported the publications output using Scopus database. 
(Jaali, Bagalkoti, M, & Kappi, 2021) Evaluated assessment of Indian engineering research 
output as reflected in the Web of Science (WOS) database for the period 2003 to 2017 for 
identifying the research output in the field of engineering literature. (Hugar, 2020) analyse 
the research output performance on Pharmaceutical Science subject. (Chaman Sab, Dharani 
Kumar, & Biradar, 2019) analyses the Indian publications output in marketing research 
during 1990-2018. (M. Kappi, Chaman Sab, Sankrappa Biradar, & Bagalkoti, 2021) measures 
impacted the containment of the epidemic. Web of Science database was searched on 
September 10, 2020, for COVID-19 publications published between 2019 to 2020. (B. & 
Kappi, 2020) have study first holistic scientometric analysis of production literature 
concerning Asthma disease, (Chaman Sab et al., 2019) they have analyses the Indian 
publications output in marketing research during 1990-2018. (M. Kappi & Biradar, 2020; 
Sedam & Keshava, 2013) has analysis of the 293 publications by YoichiroNambu published 
during 1948-2010 has been done in his study.  
 
Need for the Study  
 
Evaluation is necessary in all suspects of our lives by which one can measure things, 
activity and processes, Librarians, researchers and teaching community should enumerate and 
evaluate the research is trend in their field of interest. The main focused of the studies have 
been on growth of scholarly publications, journal ranking, assessing the influence of top 
scholarly articles, collaboration of authors work, rank list of journals, form wise, language 
wise etc.  
 
Objectives of the Study  
The study was carried out to map the literature in the subject of hydrogel, the 
objectives of the present study are, 
i. Year-wise growth wise of hydrogel research publications;  
ii. To study the communication channels in the field of hydrogel research; 
iii. To identify most productive authors in the field of hydrogel research,  
iv. To identify the most productive journals published research on hydrogel;  
v. To find out country – wise distribution of publications in hydrogel literature;  





1. Year-wise Research Output 
 Table 1 shows the year-wise distribution of articles. Out of the total 2531 papers the 
highest no of papers (434) was contributed in the year 2020, which is 17.147% to the total 
publications. The least no. of articles was published in the year 2011 with 108 papers which 
is 4.267% of total publications. 
 
Table. 1: Year-wise Research Output 
Year TP % of 2531 ACP ACCP h index 
2011 108 4.267 3736 34.59 39 
2012 135 5.334 5761 42.67 41 
2013 166 6.559 6176 37.2 41 
2014 214 8.455 7129 33.31 41 
2015 220 8.692 5837 26.53 38 
2016 283 11.181 5899 20.84 38 
2017 268 10.589 4578 17.08 38 
2018 310 12.248 4385 14.51 31 
2019 393 15.527 3373 8.58 23 
2020 434 17.147 1283 2.96 13 
 
            
Fig. 1: Year-wise Research Output 
 
2. Communication Channels 
 
 The various Communication Channels used for communicating Hydrogel research 
include article published in journals, review materials, Proceedings Paper, editorial materials, 
corrections and so on. This study has observed a total of 2531 publications in Hydrogel from 
India It have been observed from the table there are many Communication Channels ware 
used by scientists to publish their research work. The majority of research work ware 
published in Journals i.e., 2317 (91.545%), followed by Reviews 183 (7.230%), Proceeding’s 
paper 18 (0.711%), Correction and Early Access 16 each (0.632) and Meeting Abstract 11 
(0.435) and less than 10 items are published in other communication channels (table 2). 
Table 2: Communication Channels 
Document Types Records % of 2531 
Article 2317 91.545 
Review 183 7.230 
Proceedings Paper 18 0.711 
Correction 16 0.632 
Early Access 16 0.632 
Meeting Abstract 11 0.435 
Book Chapter 4 0.158 
Letter 3 0.119 
News Item 1 0.040 
 
 
Fig 2: Publications Channels 
 
3. Prolific Authors 
 In all, Authors have contributed 2531 articles on hydrogel research in India. The most 
prolific authors are (Table 3): Kumar A 80 Papers with 1251 TC, followed by Jayakumar R 
(TP 55; 2487 TC), Kumar V (TP 40; 779 TC), Kaith BS (TP 49;1183), Das S (TP 45; 911), 
Singh B (TP 43; 1114 TC), Singh A and Pal S (41) each, Kumar S. (37) and Dhara S (36). 
respectively. The study noted that Kumar A presence in top 20 authors. All author and co-
authors citation network were showed in fig 3. 
Table 3: Most Productive Authors 
Author NP TC h_index g_index m_index 
Kumar A 80 1251 20 32 0.000 
Jayakumar R 55 2487 28 49 2.545 
Kumar V 40 779 18 27 2.000 
Kaith BS 49 1183 24 33 2.400 
Das S5  45 911 14 29 1.273 
Singh B 43 1114 21 33 1.909 
Singh A 41 365 11 17 0.000 
Pal S 41 953 19 30 1.727 
Kumar S 37 291 8 16 0.727 
Dhara S 36 832 18 28 1.636 
Nandi AK 35 828 19 28 1.727 
Sharma S 35 695 12 26 1.091 
Banerjee A 33 1436 17 33 1.545 
Das D 33 889 17 29 1.700 
Nair SV 31 1934 21 31 1.909 
Pal K 32 522 14 22 1.273 
Ghosh S 29 788 13 28 1.182 
Jindal R 28 540 13 23 0.000 
Mondal S 27 465 14 21 1.556 
Sharma G 26 789 15 26 1.667 
 
 
Fig. 3: Authors Citations Networks 
4. Most Preferred Journals 
 The total number of 2531 papers related to Hydrogel were distributed in different 
journals. The most preferred journals were: International Journal of Biological 
Macromolecules topped the list with 193 (TC 3886; h_index 31; g_index 49 and m_index 
2.818) papers followed by RSC Advances with 109 (TC 1751; h_index 24; g_index 32 and 
m_index 2.400) papers, Carbohydrate Polymers with 105 (TC 3607; h_index 36; g_index 54 
and m_index 3.273) papers. Most preferred sources network was showed in the figure 4. 
Table 4: Most Preferred Journals 
Source NP TC h_index g_index m_index 
International Journal of Biological Macromolecules 193 3886 31 49 2.818 
RSC Advances 109 1751 24 32 2.400 
Carbohydrate Polymers 105 3607 36 54 3.273 
Journal of Applied Polymer Science 77 983 18 26 1.636 
Materials Science & Engineering C-Materials for 
Biological Applications 
57 1006 21 29 1.909 
Colloids and Surfaces B-Biointerfaces 50 1088 20 31 2.000 
ACS Applied Materials & Interfaces 48 2227 26 47 2.364 
Soft Matter 40 1533 22 39 2.000 
Polymer Bulletin 37 221 9 12 0.000 
New Journal of Chemistry 33 276 10 15 0.909 
ACS Omega 29 217 9 13 2.250 
Chemical Communications 29 529 16 22 1.455 
Journal of Drug Delivery Science and Technologyogy 27 239 10 14 1.429 
Langmuir 27 595 13 24 1.300 
Polymer-Plastics Technologyogy and Engineering 25 350 12 18 1.091 
Chemistryselect 24 97 7 8 1.167 
Colloids and Surfaces A-Physicochemical and 
Engineering Aspects 
24 280 10 16 0.909 
International Journal of Polymeric Materials and 
Polymeric Biomaterials 
24 190 8 13 0.000 
Journal of Biomaterials Science-Polymer Edition 23 266 10 16 0.000 
Journal of Materials Chemistry B 20 562 11 20 1.222 
 
 
Fig. 4: Most preferred sources network 
5. Countries Publications and TC 
 During the study period, the 20 most productive countries saw an increase generally 
in the number of publications and Citations. Table 5 showed the number of these countries’ 
publications accounted for total number of publications worldwide. India is the most 
productive and the highest number of Collaboration (2530) papers and with 48140 total 
citations, followed by the USA with (TP 135; TC 4353), South Korea (TP 73; TC 1776), 
Saudi Arabia (TP 64; TC 2092), South Africa (TP 50; TC 1464), and England and China 
were contributed 48 papers each and having TC of 1410 and 947 respectively. There are clear 
benefits to be had from international collaboration in research and researchers can access 
skills and experience from others scientists. Publications are an indicator that can be used for 
the detailed analysis of scientific output of a country. These can be used as a proxy measure 
to examine the relative strengths and weaknesses of a country. Countries Citations Network is 
showed in the figure 5. 
 
Table 5: Countries Publications and TC 
Country Documents TC 
India 2530 48140 
USA 135 4353 
South Korea 73 1776 
Saudi Arabia 64 2092 
South Africa 50 1464 
England 48 1410 
Peoples R China 48 947 
Japan 37 1405 
Australia 36 985 
Germany 32 652 
Malaysia 25 358 
Canada 24 412 
Taiwan 17 271 
France 16 552 
Italy 15 327 
Brazil 13 569 
Spain 13 286 
Switzerland 13 278 
Portugal 12 277 
Egypt 11 902 
 
 
Fig 5: Countries Citations Network 
6. Most used keywords 
 Table 6 shows the ranking of keywords occurrences. In this analysis, top 22 keywords 
(considering more than 100 times) have been listed out based on the number of times used. 
hydrogel topped the rank with 783 times appeared, followed by chitosan with 364times, 
nanoparticles with 341 times, hydrogels with 283 times and release is appeared 279 times. 
Figure 6 showed the most used all keywords network. 


























Fig 6: Most used all keywords network 
7. Most Productive Institutes contributing to hydrogel research   
We have identified the 20 most probative ones are shown in Table 7 and Fig 7 gives 
their coloration network. Tangled web of relationships among those productive organisations 
apparently indicates that the influential organisations in Hydrology could affect and connect 
mutually. Strong links exist among the top organisation revealed in table, has strong 
connections with Indian Institute of technology, Indian Association for The Cultivation of 
Science. These 20 institutions together have contributed 1220 papers. Indian institute of 
Technology (IIT) Mumbai contributed highest number of publications 261 with 6190 
citations, followed by Indian Association for The Cultivation of Science published 104 with 
3037 citations, CSIR has  contributed 88 publications with 2917 citations, University of 
Calcutta has contributed 82 publications with 1390 citations , National  Institute of  
Technology has produced 60 publications with 1013 citations and lowest contributions has 
published by Shoolini University, Himachal Pradesh 29 publications with 949 citations.   
 
 
Table 7: Most Productive Institutions 
Organization TP TC 
Indian Institute of Technology 261 6190 
Indian Association for The Cultivation of Science 104 3037 
CSIR  88 2917 
University of Calcutta 82 1390 
Natl Inst Technology 60 1013 
Indian Inst Sci 58 1125 
Dr Br Ambedkar Natl Inst Technology 54 1101 
Indian Inst Technology Guwahati 52 593 
Jadavpur University 51 496 
Indian Inst Technology Kharagpur 44 427 
Panjab University 43 1027 
Sree Chitra Tirunal Institute for Medical Sciences Technology 42 1098 
King Saud University 41 802 
Bhabha Atom Research Centre 40 719 
Banaras Hindu University 39 399 
Himachal Pradesh University 38 1308 
Indian School Mines 32 817 
Amrita Vishwa Vidyapeetham University 31 1670 
Birla Inst Technology 31 733 
Shoolini University 29 949 
 
 
Fig 7: Most Productive Institutions and Citations Network 
 
8. Most Global Cited Documents 
Table 8 and Fig. 8 gives of top twenty cited papers published since 2011 from India 
with TC2011˃20220. The most vited is “Functional π-Gelators and Their Applications” 
written by Sukumaran  Santhosh  Babu, Vakayil K. Praveen & Ayyappanpillai Ajayaghosh 
published in Chemical Reviews which had received 1173 citations and got first rank, followed 
by  “Adsorptive removal of dyes from aqueous solution onto carbon nanotubes: a review” 
written by Vinod kumar gupta et al. Published in Adv Colloid Interface Science which had 
807 citations etc, all the journals are highly reputed and had impact factor 54.301 to 6.895 in 
the year 2021.  
Table 8: Most Global Cited Documents 
Paper DOI TC TC per 
Year 
Babu Ss, 2014, Chem Rev 10.1021/cr400195e 1173 146.625 
Gupta Vk, 2013, Adv Colloid Interfac 10.1016/j.cis.2013.03.003 807 89.667 
Phadke A, 2012, P Natl Acad Sci Usa 10.1073/pnas.1201122109 453 45.300 
Kumar Pts, 2012, Acs Appl Mater Inter 10.1021/am300292v 437 43.700 
Garg T, 2012, Crit Rev Ther Drug NA 301 30.100 
Bertassoni Le, 2014, Biofabrication 10.1088/1758-5082/6/2/024105 288 36.000 
Das S, 2015, Acta Biomater 10.1016/j.actbio.2014.09.023 274 39.143 
Thakur Vk, 2015, Int J Biol Macromol 10.1016/j.ijbiomac.2014.09.044 262 37.429 
Vashist A, 2014, J Mater Chem B 10.1039/c3tb21016b 248 31.000 
Archana D, 2013, Int J Biol Macromol 10.1016/j.ijbiomac.2013.03.002 216 24.000 
Archana D, 2013, Carbohyd Polym 10.1016/j.carbpol.2013.03.034 209 23.222 
Balakrishnan B, 2014, Acta Biomater 10.1016/j.actbio.2014.04.031 190 23.750 
Kapoor S, 2016, Acta Biomater 10.1016/j.actbio.2015.11.034 181 30.167 
Saha S, 2014, J Am Chem Soc 10.1021/ja509019k 178 22.250 
Chaturvedi K, 2013, J Control Release 10.1016/j.jconrel.2012.11.005 175 19.444 
Sivashanmugam A, 2015, Eur Polym J 10.1016/j.eurpolymj.2015.05.014 168 24.000 
Bhattacharya S, 2016, Chem Rev 10.1021/acs.chemrev.6b00221 167 27.833 
Ramon-Azcon J, 2013, Adv Mater 10.1002/adma.201301300 156 17.333 
Ghosh D, 2015, Acs Appl Mater Inter 10.1021/am506738y 152 21.714 
Mangalathillam S, 2012, Nanoscale 10.1039/c1nr11271f 144 14.400 
 
 
Fig 8: Most Global Cited Documents 
Conclusion  
In the present scientometric study, the results of publication on hydrogel, indexed in 
WoS from 2011 to 2020, are presented. To follow a logical order, several comments will be 
addressed according to the obtained results. First of all, it is interesting to highlight the main 
producers in hydrogel. The paper with the higher number of produced in the year 2020 with 
434 (17.147%) publications and lowest growth rate in research publications has been noted in 
the year of 108 (4.267 %) publications. The majority of research work ware published in 
Journals i.e., 2317 (91.545%), followed by Reviews 183 (7.230%), Highest publications 
published and first rank by Kumar A 80 Papers with 1251 TC, followed by Jayakumar R (TP 
55; 2487 TC), International Journal of Biological Macromolecules topped the list with 193 
(TC 3886; h_index 31; g_index 49 and m_index 2.818) papers followed by RSC Advances 
with 109. India is the most productive and the highest number of Collaboration (2530) papers 
and with 48140 total citations, followed by the USA with (TP 135; TC 4353), Most used 
keywords is identified, hydrogel is top and first rank with 783 times appeared, followed by 
chitosan with 364 times. Although the present study provides an interesting overview of the 
Hydrogel research filed, some limitations have to be addressed. First use of WoS supposes 
that only the perspective of the documents indexed in this database was analyse. Further 
document selection wise based on the hydrogel WoS topic and some papers could be indexed 
in other ones. On the country a systematic approach using the most relevant scientometric 
procedures was applied, obtaining an overview of the hydrogel research filed.  In conclusion, 
hydrogel is sub topic of chemistry research area that attracts the interest of the research 
community. Therefore, it is important to identify who are the leading producers of the 
knowledge in this filed and on which themes they are focusing the attention. Considering the 
results discussed above, they provide a potentially interesting output that supposes a 
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